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METHOD FOR MANUFACTURING LIQUID CRYSTAL DISPLAY ELEMENT 
15 [Abstract] 

PROBLEM TO BE SOLVED: To improve the display quality of a liquid crystal 
display element by preventing vacuum space from remaining in a liquid crystal cell 
due to uneven spreading of a liquid crystal in a sealing step of the liquid crystal with 
a dripping method. 

20 SOLUTION: A sealant 14 is applied on an array substrate 11. Subsequently the 
liquid crystal 17 is dripped and applied to the inside of a pixel area [A] surrounded 
by the sealant 14 like a thin film with a slit squeegee device 25. Then under the 
reduced pressure the array substrate 11 and a counter substrate 12 are stuck to 
each other. Subsequently the liquid crystal 17 is uniformly sealed in the liquid 

25 crystal cell without making the vacuum space remain therein by returning the 
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pressure to the atmospheric pressure. 
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[Claim(s)] 

, claim „ A me,hod for manufacturing a liquid crystal display element 
comprising: 

a firs, process o. applying a seatant for seating a liquid crystal to one of a pair of 
5 substrates which are oppositely arranged to each other; 

a second process of dropping the liquid crystal in a state of a thin «lm in an area 
surrounded by the sealant in one of the pair of substrates; 

a third process of bonding the pair of subsUa.es with the sealan, such that a 
^determined gap can be mainlined between the substrates under reduced 
10 pressure after the second process is completed; and 

a fourth process of curing the sealan, after the third process Is completed. 
[Claim 2] The method for manufacturing a liquid crys,al display elemen, 
according ,0 Cairn 1, wherein ,he second process is performed usirK, an applying 
device of an ink jet type. 
,5 [Claim 3] The method for manufacturing a liquid crystal display element 
according to Cairn 1. wherein the second process is performed using an applying 
device which is formed in a shape o, a squeegee having a difch which is formed in 
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a shape of a slit. 

[Claim 4] The method for manufacturing a liquid crystal display element 
according to any one of claims 1 to 3, wherein an amount of applying the liquid 
crystal in a state of a thin film is ±3% (of a predetermined amount of applying the 
5 liquid crystal). 

[Claim 5] The method for manufacturing a liquid crystal display element 
according to any one of claims 1 to 4, wherein a range of applying the liquid crystal 
in a state of a thin film in the second process is equally spaced with a 
predetermined width from an inner side of the sealant. 

10 [Claim 6] The method for manufacturing a liquid crystal display element 

according to any one of claims 1 to 5, wherein the sealant applied in the first 
process is an ultraviolet curing sealant. 

[Claim 7] The method for manufacturing a liquid crystal display element 

according to any one of claims 1 to 5, wherein the sealant applied in the first 
1 5 process is a heat curing sealant. 

[Claim 8] The method for manufacturing a liquid crystal display element 
according to any one of claims 1 to 5, wherein the sealant applied in the first 
process is a sealant that requires both of the ultraviolet curing and the heat curing 
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sealants. 

[Claim 9] The method for manufacturing a liquid crystal display element 
according to any one of claims 1 to 8, wherein the predetermined gap in the third 
process is maintained by spacers which are formed in a shape of a sphere and 
5 arranged separately between the pair of the substrates. 

[Claim 10] The method for manufacturing a liquid crystal display element 
according to any one of claims 1 to 8, wherein the predetermined gap in the third 
process is maintained by spacers which are formed in a shape of a column and 
formed on one of the pair of the substrates using photolithograhpy process. 
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[Title of the Invention] 

METHOD FOR MANUFACTURIG A LIQUID CRYSTAL DISPLAY ELEMENT 

[Detailed Description of the Invention] 
[Field of the Invention] 

5 The present invention relates to a method for manufacturing a liquid crystal 

display element. 

[Description of the Prior Art] 

In a liquid crystal display element which is fabricated by sealing a liquid 
crystal between a pair of substrates having electrodes, as a method for sealing a 

10 liquid crystal in prior art, there have been applied an injection method wherein a 
pair of substrates are bonded to each other by a sealant, a liquid crystal cell is 
assembled, a liquid crystal is injected from a injection hole formed with a sealant, 
and then the injection hole is sealed by an adhesive or the like, and, as shown in 
Fig. 10, a dripping method wherein a seal pattern 2 having no injection hole with a 

15 sealant is formed on either one of the substrates 1, a predetermined liquid crystal 3 
is dropped in a form of water drop on an area surrounded by the sealant, a spacer 
is interposed between the one substrate 1 and the other substrate 4, bonded to 



6 



each other under the reduced pressure such that a bubble does not remain in the 
liquid crystal cell, and then, the seal pattern 2 is cured. 

[Problem to be Solved by the Invention] 

In the injection method, since a liquid crystal was injected into a narrow 
5 injection hole in a substrate after the substrates are bonded and a liquid crystal cell 
was formed, there have been problems that a long time was required from the 
curing of a sealant to the completion of injection of a liquid crystal, and its 
productivity was significantly lowered. Furthermore, since the injection hole was 
sealed by the sealant after the liquid crystal was injected, there has been a problem 
10 that an unusual point was occurred in a liquid crystal display element near the 
injection hole whereby it became a cause of fine charcoal and the quality of display 
was deteriorated. In addition, in case that the adhesive property of an adhesive is 
poor, there has been a problem that a peeling was happened and bubble was 
generated upon sealing. 

15 For this reason, in recent years, a method of sealing a liquid crystal 

according to a dropping method has been considered. The dropping method 
comprises, in the manufacturing process thereof, dropping a liquid crystal with 
water droplet on one of the two substrates, bonding the one substrate and a 
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substrate opposed thereto in vacuum, and returning the two substrates under the 
circumstance of atmospheric pressure. Consequently, since the liquid crystal 
dropped with water droplet may be spread in the liquid crystal cell by means of a 
difference of the pressure between inside and outside of the liquid crystal cell, the 
neighboring liquid crystal is contacted to each other and fill a vacuum space 
whereby the liquid crystal is uniformly sealed in the liquid crystal cell. 

However, generally in the dropping method, since a difference of the 
pressure between inside and outside of the liquid crystal cell is big when the 
substrates are returned from a circumstance of vacuum to a circumstance of 
atmospheric pressure, the liquid crystal is easily spread but if the vacuum space in 
the liquid crystal cell is filled with the spread liquid crystal, a volume of vacuum in 
the liquid crystal cell will be reduced and a degree of vacuum will be decreased. 
Thus, since a difference of the pressure with atmospheric pressure is lowered, a 
force that the liquid crystal can be spread is gradually weakened. For this reason, 
a liquid crystal would not spread up to a farthest point that the neighboring liquid 
crystal can be contacted to each other, a phenomenon that a vacuum space still 
remains is occurred, and thus, a poor display space was produced. Thus, a 
problem that the uniform and good quality of display cannot be attained has arisen. 

Accordingly, the present invention is intended to eliminate the above- 
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mentioned problem. It is an object to the present invention to provide a method for 
manufacturing a liquid crystal display element wherein, in a liquid crystal cell upon 
sealing of a liquid crystal by means of a dropping method, a vacuum space in which 
a liquid crystal is not present is not provided, and it is possible to attain the uniform 
5 and good quality of display over entire surfaces of the display area thereby 
enabling a sealing process of a liquid crystal to be realized by means of a dropping 
method by which a time of manufacturing a liquid crystal display element can be 
reduced. 

[Means for Solving the Problem] 

10 In order to solve the above-mentioned problem, the present invention 

provides a method for manufacturing a liquid crystal display element comprising: a 
first process of applying a sealant for sealing a liquid crystal to one of a pair of 
substrates which are oppositely arranged to each other; a second process of 
dropping the liquid crystal in a state of a thin film in an area surrounded by the 

15 sealant in one of the pair of substrates; a third process of bonding the pair of 
substrates with the sealant such that a predetermined gap between the substrates 
is maintained under reduced pressure after the second process is completed; and a 
fourth process of curing the sealant after the third process is completed. 

According to the technical constitution, the present invention can prevent a 
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vacuum space from remaining in a liquid crystal cell upon sealing of a liquid crystal 
and attain the good quality of display thereby enabling a sealing of a liquid crystal to 
be realized with a dropping method. Thus, a time of manufacturing a liquid crystal 
display element can be reduced and an improvement in a production thereof can 
5 be achieved. 

[Embodiment of the Invention] 

The present invention will be described below with reference to a first 
embodiment shown in Figs. 1-4. Reference numeral 10 designates a liquid crystal 
display element, and the liquid crystal display element comprises an array substrate 

10 11 and an opposing substrate 12 in which a pixel electrode (not shown) and an 
opposing electrode (not shown) are arranged, respectively. After performing 
rubbing treatment of each of oriented films 13 arranged on the substrates, the liquid 
crystal display element is manufactured by bonding the substrates with a sealant 
14 made of, for example, an ultraviolet curing resin or the like so as to provide a 

15 predetermined gap therebetween by spacers 16, and sealing a liquid crystal in an 
area surrounded by the sealant 14. 

Next, a method for manufacturing the liquid crystal display element 10 will 
be described. For example, after forming an array substrate 11 having a pixel 
area [A] of 13.3 inches having a pixel electrode and an opposing substrate 12 



10 



having an opposing electrode, for example, a polyimide is applied on each of the 
substrates, an oriented film 13 is heated at high temperature so as to have a 
thickness of 1,000 A by performing a heat treatment at 250°C for 30 minutes, and 
rubbing treatment is performed in a predetermined direction with a rubbing cloth 
after cooling. 

Then, a ultraviolet curing sealant 14 made from acryl or the like is applied 
on one of the substrates, for example, by a syringe so as to surround a pixel area 
[A] within a cross sectional area of a range of 5,000 to 10,000nm 2 in an array 
substrate 11 , and a bank formed in a shape of a frame is provided. Meanwhile, for 
example, the spacers 16 with <t>5p for maintaining a gap between the array 
substrate 11 and the opposing substrate 12 with a regular gap width are arranged 
in 200 / mm 2 in the opposing substrate 12. 

Then, a liquid crystal 17 is dropped and applied in a state of a thin film on 
the pixel area [A] surround by the sealant 14 in the array substrate 11. The 
dropping application is performed, for example, by a squeegee 26 where a slit (not 
shown) is arranged by a slit squeegee device 25 shown in Fig. 3. In the squeegee 
26, the slit has a width of 180 mm and a hole 27 has a width of 10 |im. The liquid 
crystal is applied to a liquid crystal inlet 28 in a constant pressure, a gap between 
the array substrate 11 and a lower end of the squeegee 26 is measured by a gap 
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sensor 30 and the gap is controlled to be constant. 

When the liquid crystal 17 is dropped, the array substrate 11 is arranged on 
a XY stage, which is not shown on the drawings, and the liquid crystal is discharged 
to set a liquid discharge rate from the squeegee 26 to 0.03 cm 3 /sec and an injection 
velocity of the XY stage to 2 cm/sec. As a result, the thickness of film of a liquid 
crystal 17 to be dropped on the array substrate 11 is about 6.6 nm. The thickness 
of film of a liquid crystal 17 in a state of a thin film is about ±2%. 

A total amount of the liquid crystal to be dropped is determined according to 
a dimension of the pixel area [A] and the gap between the array substrate 11 and 
the opposing substrate 12 constituting the liquid crystal cell. For example, an 
objective value of a total amount for applying the liquid crystal 17 is 280 ml when 
the pixel area [A] is 13.3 inches and the gap between the two substrates is 5 |im. 
In this case, a total amount of the liquid crystal dropped substantially is ideal to be 
set within ±3% of the objective value. 

If a total amount of the liquid crystal to be substantially dropped is more 
than 3% of the objective value, when the array substrate 11 and the opposing 
substrate 12 are bonded under a state of vacuum and returned to an atmospheric 
pressure, and then, the two substrates 11, 12 are compressed so as to provide a 
prescribed gap between the two substrates, the liquid crystal 17 will be caused to 
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be filled in the liquid cell surrounded by the sealant 14 before reaching the height of 
the spacer 16. Moreover, since the sealant 14 is still not cured, the liquid crystal 
17 breaks down the bank formed by the sealant 14 and overflows to the outside. 
For this reason, when the sealant 14 is cured, the assembling strength of the liquid 
crystal cell is considerably deteriorated due to a poor adhesion of a portion where 
the liquid crystal 17 overflows and thus, its reliability is lowered. 

On the other hand, if a total amount of the liquid crystal to be substantially 
dropped is less than 3% of the objective value, when the array substrate 11 and the 
opposing substrate 12 is bonded under a state of vacuum and returned to an 
atmospheric pressure, and then, the two substrates 11, 12 are compressed so as to 
provide a prescribed gap between the two substrates, a liquid crystal to be filled in 
an inner space of the liquid crystal cell surrounded by the sealant 14 will be not 
sufficient. As a result, a vacuum space, which is not filled with the liquid crystal 17 
between the two substrates 11, 13, remains in the pixel area [A] of the liquid crystal 
display element 10 finally completed, and thus, a remarkable display poorness may 
be caused. 

Since a thickness of a film is not stable in an end portion of a periphery of 
the liquid crystal 17 which is dropped and applied in a state of a thinner film, and 
the film is slowly cut, the liquid crystal 17 is dropped and applied in a state of a thin 
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film such that an end of the liquid crystal is positioned to have a distance of 10 mm 
from the sealant 14 formed on the array substrate 11 . 

Consequently, a thickness of the thin film is about 6.6 [im, a size of the thin 
film is about 183 mm in a vertical direction and about 230 mm in a horizontal 
5 direction. 

Like this, the liquid crystal 17 is dropped on the array substrate 11 in a state 
of a thin film, the two substrates are bonded by an assembling apparatus 40 under 
a condition that the spacers 16 are arranged apart to each other, and then, the 
liquid crystal display element 10 is assembled. That is, in a vacuum chamber at 1 

10 Torr, the array substrate 11 is absorbed on a lower stage 42 which is adjustable in 
XYZ directions, the opposing substrate 12 is absorbed on a upper stage 43 which 
is adjustable in XYZ directions, and the upper and lower stages 42, 43 are moved 
and aligned under a condition that the two substrates 11, 12 are spaced apart to 
each other. Next, the two substrates 11, 12 are compressed under the pressure of 

15 40 kgf, and are bonded to each other. 

Thereafter, if the two bonded substrates 11, 12 are returned to the 
atmosphere, the liquid crystal 17 is spread and filled in a vacuum space of the liquid 
crystal cell due to a difference of the pressure between inside and outside of the 
liquid crystal cell. Then, the two substrates 11, 12 are compressed at about 300 
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kgf so that the prescribed width of the gap therebetween is 5 p, the sealant 14 is 
cured with irradiating ultraviolet ray with about 3,000 mJ/cm 2 by an ultraviolet 
irradiating lamp 42a equipped in the lower stage 42 for curing the sealant 14, and 
the liquid crystal display element 10 is accomplished. 

According to the manufacturing method, in sealing the liquid crystal by 
means of a dropping method, when the array substrate 11 and the opposing 
substrate 12 are bonded under the reduced pressure and returned to atmosphere, 
the vacuum space does not remain in the liquid crystal cell and the liquid crystal 17 
is uniformly spread in the liquid crystal cell, thereby obtaining the liquid crystal 
display element 10 having a good quality of display. Therefore, this enables a 
sealing of a liquid crystal by means of a dropping method to be realized whereby a 
time of manufacturing a liquid crystal display element can be reduced and an 
improvement in the production thereof can be achieved. 

Next, the present invention will be described below with reference to a 
second embodiment shown in Fig. 5. The second embodiment illustrates 
performance of a dropping of the liquid crystal to the array substrate by a method of 
ink jet as compared with the first embodiment. Since the other points thereof are 
equal to those of the first embodiment, the same reference numerals are used with 
respect to the same elements and their descriptions will be omitted. 
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In the present embodiment, a dropping application of the liquid crystal 17 in 
a state of a thin film into a pixel area [A] surround by the sealant 14 in the array 
substrate 11 is carried out by a liquid crystal applying head 18, which is composed 
of a type of an ink jet. The liquid crystal applying head 18 is constructed such that 
5 a piezo element 21 in a nozzle block 20 is fixed to an upper portion of a spring 22 
which is formed in a shape of a plate spring. The liquid crystal 17 is injected into a 
liquid crystal inlet 23 positioned in a space below the spring 22 in the nozzle block 
20, and is discharged to a nozzle hole 24 by vibrating the piezo element 21. 

In the liquid crystal applying head 18 used above, a diameter of the nozzle 
10 hole 24 is 50 nm, 70 lines having a pitch of 200|im are provided, and a width of 
application is about 14 mm. The liquid crystal 17 can be sprayed by applying a 
voltage of 1,000 mV and a frequency of 50 Hz to the piezo element 21 of the liquid 
crystal applying head 18. Upon dropping of the liquid crystal 17, the array 
substrate 11 applied with the sealant 14 is arranged on a XY stage, which is not 
15 shown in the drawings, the liquid crystal 17 is sprayed from the liquid crystal 
applying head 18 while the XY stage is injected, and a dropping application of the 
liquid crystal 17 in a state of a thin film on the array substrate 11 is carried out. If 
the injection velocity of the XY stage is, for example, 50 mm/sec, a thickness of film 
of the liquid crystal 17 to be dropped on the array substrate 11 is about 6.7 [im, and 
20 thus, the desired dropping amount of the liquid crystal 17 can be obtained. 
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Like the first embodiment, if the array substrate 11 and the opposing 
substrate 12 are compressed and bonded under the pressure of 40 kgf, and the 
two bonded substrates 11, 12 are returned to the atmosphere, in a vacuum 
chamber at 1 Torr by means of the assembling device 40, the liquid crystal 17 can 
5 be spread without leaving a vacuum space due to a difference of the pressure 
between inside and outside of the liquid crystal cell. Then, the two substrates 11, 
12 are compressed at about 300 kgf, the sealant 14 is cured by irradiating 
ultraviolet ray with about 3,000 mJ/cm 2 , and the liquid crystal display element 10 is 
accomplished. 

10 According to the manufacturing method, like the first embodiment, in sealing 

the liquid crystal by means of a dropping method, the vacuum space does not 
remain in the liquid crystal cell and the liquid crystal 17 is uniformly spread in the 
liquid crystal cell, thereby obtaining the liquid crystal display element 10 having a 
good quality of display. Therefore, this enables a sealing of a liquid crystal by 

15 means of a dropping method to be realized. 

Next, the present invention will be described with reference to a third 
embodiment shown in Figs. 6-8. The third embodiment illustrates forming and 
bonding of the array substrate and the opposing substrate having two surfaces on 
the glass substrate, respectively, as compared with the first embodiment. When 



the array substrate and the opposing substrate are bonded to each other, a plurality 
of additional pressures is simultaneously applied to the same plane of the substrate. 
Since the other points thereof are equal to those of the first embodiment, the same 
reference numerals are used with respect to the same elements and their 
5 descriptions will be omitted. 

In the third embodiment, a film forming method and a photolithography 
method are repeated, for example, on a mother glass substrate 51 of 300 x 300 x 
0.7 mm, and two array substrates 52 having pixel electrodes (not shown) with a 
matrix field of 320 x 240 dot are formed while two opposing substrates 54 (not 

10 shown) formed in a shape of a plane are formed on a mother glass substrate 51 of 
300 x 300 x 0.7 mm. In addition, for example, a polyimide is applied on the array 
substrate 52 and the opposing substrate 54, an oriented film (not shown) is baked 
at high temperature so as to have a thickness of 1,000 A by performing a heat 
treatment at 250°C for 30 minutes, and a rubbing treatment is performed after 

15 cooling. 

Then, on one of the substrates, for example, on the array substrate 52, an 
ultraviolet curing sealant 56 made from, for example, acryl is applied by, for 
example, a syringe to surround a pixel area [B] and constitutes a bank having a 
shape of a frame. Meanwhile, on the opposing substrate 54, for example, spacers 



16 with <D5iim for maintaining a prescribed gap between the array substrate 52 
and the opposing substrate 54 by a regular gap width are arranged with 200 / mm 2 . 

Next, a squeegee 26 is used as in the first embodiment, a liquid crystal 57 
is dropped and applied on the pixel area [B] surrounded by a sealant 56 in the array 
substrate 52 in a state of a thin film having a thickness of about 6.6 [im. 
Meanwhile, the two mother glass substrates 51, 53 are bonded by an assembling 
apparatus 31 shown in Fig. 7 under a condition that spacers 16 are arranged apart 
in the opposing substrate 54, the sealant 56 is cured, the substrates are taken off 
by one surface, and the liquid crystal display element 58 is assembled. 

The assembling apparatus 31 includes a lower stage 33 which is adjustable 
in XYZ directions in a vacuum chamber and absorbs the mother glass substrate 51 
in vacuum, and an upper stage 34 which is adjustable in XYZ directions in a 
vacuum chamber and absorbs the mother glass substrate 53 in vacuum. An 
ultraviolet irradiating lamp 36 is equipped in the lower stage 33. 

The upper stage 34 is comprised of a double fame structure including a first 
range of compression stage 37 for pressing an area corresponding to the sealant 
56, and a second range of compression stage 38 for pressing an area defining a 
periphery of the first range of compression stage 37 and positioned at an outside of 
the sealant 56. The first range of compression stage 37 and the second range of 
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compression stage 38 may be pressed by different pressures, respectively. 
Consequently, upon being pressed, the mother glass substrates 51, 53 are 
constituted such that both the pressing by the first range of compression stage 37 
and the pressing by the second range of compression stage 38 are simultaneously 
applied. 

When the liquid crystal display element 58 is assembled, in a vacuum 
chamber 32 at 1 Torr, the mother glass substrate 51 is absorbed in vacuum on a 
lower stage 33 while the mother glass substrate 53 is absorbed in vacuum on an 
upper stage 34, and the upper and lower stages 33, 34 are moved and aligned 
under a condition that the two substrates 51 , 53 are spaced apart to each other. 
Thereafter, when the two substrates 51, 53 are bonded and the bonded substrates 
are returned to the atmosphere, the liquid crystal 57 is spread and filled in a 
vacuum space of the liquid crystal cell due to a difference of the pressure between 
inside and outside of the liquid crystal cell. 

Then, for example, an area of the sealant 56 is pressed with a pressure of 
0.5 kg/cm 2 by the first range of compression stage 37, an area of the sealant 56 is 
pressed with a pressure of 1 kg/cm 2 by the second range of compression stage 38, 
an ultraviolet ray is irradiated in 2000 mJ/ cm 2 by a ultraviolet irradiating lamp 36 
and the sealant 56 is cured. The liquid crystal display element 58 is accomplished 
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so that the mother glass substrates 51, 53 are cut in a half thereof and separated 
from each other to provide a mother glass substrate 58 having one surface, 
respectively. 

As a result, phenomena that peripheral portions of the substrates 62, 63 are 
bent due to a difference of the atmospheric pressure between inside and outside of 
a sealant 61 of the liquid crystal display element 60, irregularity of the gap is 
occurred, and the quality of display is significantly lowered, can be solved. 

According to the manufacturing method, as in the first embodiment, in 
sealing the liquid crystal by means of a dropping method, the vacuum space does 
not remain in the liquid crystal cell and the liquid crystal 17 is uniformly spread in 
the liquid crystal cell, thereby improving the quality of display of the liquid crystal 
display element 10 and thus, enabling the sealing of the liquid crystal by means of 
the dropping method to be realized. When the sealant 56 is cured, since a 
pressure of an outside of the sealant 56 may be greatly increased as compared 
with an area of the sealant 56, a flexion is not happened in the liquid crystal cell 
regardless of a difference of the pressure between inside and outside of the sealant 
56, and can solve the irregularity of the gap around the periphery of the liquid 
crystal cell which has been caused in the prior art. Accordingly, a uniform gap can 
be obtained over the entire surface of a liquid crystal display element 58 and thus, 
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improve a quality of display of a liquid crystal display element. 

The present invention is not limited to the embodiments described above, 
and various modifications may be effected without departing from the scope of the 
invention. For example, the present invention is applicable to any method by 
5 which a liquid crystal can be dropped and applied in a state of a thin film on a 
display area, any thickness of a liquid crystal may be suitably selected if a required 
amount of the liquid crystal can be obtained, and a degree of vacuum in a vacuum 
chamber during an assembling process may be also suitably selected as required. 
Further, a sealant is not limited to those cured by an ultraviolet irradiation, and may 
10 be selected variously from those cured by a heat, an ultraviolet irradiation and/or 
both of them. 

Furthermore, the present invention is applicable to any of construction of 
the liquid crystal display element, a color filter layer may be formed on an array 
substrate and an opposing substrate, or a column spacer 67 may be formed on the 
15 array substrate 66 as in a modified embodiment shown in Fig. 9 to maintain a gap 
between the array substrate and the opposing substrate 68 with a desired width 
thereof. Further, any number of surfaces of the liquid crystal display element 
formed simultaneously on the mother glass substrate is also selectable. 

[Effect of the Invention] 
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As described above, according to the present invention, in a method for 
seating a liquid crystal according to the dropping method that is capable of reducing 
a time of manufacture, the present invention can prevent a vacuum space from 
remaining in a liquid crystal cell after sealing of a liquid crystal and fill a liquid 
5 crystal uniformly on an overall surface of a liquid crystal cell thereby improving a 
quality of display of a liquid crystal display element and it is possible to seal a liquid 
crystal by a dropping method. 
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[Description of Drawings] 

Fig. 1 is an exploded schematic illustration showing a method for sealing a 
liquid crystal according to a first embodiment of the present invention. 

Fig. 2 is a schematic illustration showing a liquid crystal display element of 
5 the first embodiment of the present invention. 

Fig. 3 is a schematic structural illustration showing a slit squeegee device 
of the first embodiment of the present invention. 

Fig. 4 is a schematic structural illustration showing an assembling 
apparatus of the first embodiment of the present invention. 

10 Fig. 5 is a schematic structural illustration showing a liquid crystal applying 

head of a second embodiment of the present invention. 

Fig. 6 is an exploded schematic illustration showing a liquid crystal display 
element on a mother glass substrate of a third embodiment of the present invention. 

Fig. 7 is a schematic structural illustration showing an assembling 
15 apparatus of the third embodiment of the present invention. 

Fig. 8 is a schematic illustration showing a flexion phenomenon of a plate 
glass substrate happened in a prior art in the third embodiment of the present 
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invention. 

Fig. 9 is a schematic illustration showing a liquid crystal display element of 
a modified embodiment of the present invention. 

Fig. 10 is an exploded schematic illustration showing a method for sealing 
5 a liquid crystal according to a dropping method of a prior art. 
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tx h mmzftzi&cDmih 3 z ymmzm 

Tltzte. ^^^z^^fp^^XomET^zx 
bd~1rnmmtA^~V$:lYLXm£hik. 

Ws-w?-y2mitthwr&tfm\znx^ 

fz. 

[0003] 

ul mmm^b^^j^m^uzmz, 
<D&x^T£m&$xiz&frx&#fm^L. ±mmz 

mi<£Z>t Eo®mttLX\^z. X. foga&Amz 
&±W,z± ^&An£m±LX^Ztzfr&XU&&com 

&m*m^ftizm%&ztkt. z.ti#&x*cr)i%®{c&L 

V&^M i &£f&TtZ>t^d®mi>$LtX^tz. Jgtc. 

m±ttvm%mw\<^izmwfiz±tt: 0 > hh 
\^m±mzm&^±i^t^o^i^Lx\^z. 

[0004] Zcr>fz#>}£*. i&Tmz£ hm^^X^ 

mmiztix^z. zcDi&Tm±. tnmmxmizx 
muco-xiz&&z*mmzffiTLtztk. ho--n<om 
^tn\mmiMtm^Txmmmm^h^. zv> 
rzxmmmzmthnx'hh. m&^n 
ftwEJimizx *)*mmz%iT itz&Sabm&'tJi'ftitz 

iz%xi-z>i><0ThZ>. 

[000 5 3 L^L^<^. -&tzmTmizfr->Zii. 

mm%Tfr^±*&mmTizm. uzm&m&'tji'ft 

fu^^tzm^izx^xriBi^^^^mm^^ 
x^<t, n^vh^fzmik^m^m^m^Lxm 

< %hmfrt>m&i)W um^ixz>jitf<xmiz^< % 

\\*£X'ffi&tffctf^i £ izmQ£m 
i^L^»4i:tui\ ii-x-mtc 

[0006 3 f ^T-*^w±ieiuii$:l^i-^&l>co 

&L%^&^mm%ixi£omz< . mm 

r±'mziytzOm-X'm^:^^ri%hilhZtiZ 
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±0. mm^mcommzmhri^&x'tom&crt&xTn 

[00073 

i-itzth<D^&t lx. ftmmznh-ttcomfawt' 
m i on t . mtz-nnwmzh t> a>-*rc* o * 

[0008] ZCOX 9«r«*ti: 0*«e«ti. « B B B «A 
[0009] 

[*BH<0H*O®»] mT*«BflS: . ® 1 Jb£B4 
t«l^»»>»BSr«IHL-CBffltS, 1 0{i?g B B H ^ 

3^^ii^7t'y^«raa, mtimtmmcmm 

m^Kh^-^m 1 4 (cT „ X^-^ 1 6 J: 9 »g 
fl***TMITTtt9£S*U y-/l/»] 1 4 

[0010] JRtafl***^ 1 0O»!i8*1££ov vt 
«£(fB»M**-r&H*xur [A] #1 

3. 3-f yf-^ru'f^Ki i fc»n««*'r*wi4i 

fcft2 5 0*CT*3 0*<03ft»IIfcfirt«S 1000^ 

[ooii] *LT£«<ort Hitfri/ 
2^KHt'B*xur [a] zmoXoizTivti-m* 

■v vTI&lZ&ft'tZtHtxmtli <t> 5 $x m<OA^-V 1 

6£2 0 0jS&/mm2 »ffi-f&. 

[00 1 2] ifcfcrTHSKl KO^-yMPll 4 CTffl 

i*ifcH*x»jT [a] rtt:. asai 7SrajRttd»T 

WW"*. ^<0»b h h 1 7*»TW«±. Mi.tfH3lc* 
fcU'J *y MSI 80mmt^'j7 <X27^®1 0;im 



rm&Ltz. iRSM^U 2 8*>4>Sfi 1 7 £-®*>Efl 
CTEpjDU ^2 6<OT*8£<0 

HH*^>-yr-tyir3 0t:TffllSL. TU^Sfil 1 

[00 13] ?Sb b b 1 7?j§T^. 71/^1 1 £I3^L 
&^XYJXx-^±k:i£aU x*-5/2 6A»fc*)jUt 
0±ttiU-hO. 0 30013/56 0. XYXr-y^ 
SiIS2 c m/s e c fca^LJSa^ttltt^lllfcLfc, 

tt±2%tf>»«T*-ofc. 

[0014] »TMM-*»ai 7*>«»iB*xy7 
[A]«fc« B W«t^7WS«l lfttf 
MFimUl 2ta0)**-y7lz£')8&ZtlZ. W£fcfH 

sexyr [a] #i 3. 34 y^rpaiffii 1.12^ 
^d^5^mrj)i>^c7)^ B H 0 i nmttzimmm 
m±m 8 0m it**, r^n^tcvgr^ni)^ 

[ 0 0 1 5 J t L^^T^ix^7lB a BC0^1:*>g^fS 
*9 3XW±£v*fc* 7MS4U 10»lfilSfil 2 

1 . 1 2BSBfffi^+^r«:-r-6feftCftlE'r&IR 

btitzm&wnft&tzfoSi 1 73&*aifc*itT Li 0 . 
^ LT Is-iVm 1 4 «itl>l»^{:, ?S B a B 1 7 # 

izfoJLJxitiT Li On Z<ntz*bi<>-'ii>M14£ffltLt: 

m^si 7m^ti&Ltcmn%^mz±r)mi' B 

Lio* 

[0016] mnmizwristizm&nmmwsmm 

2*KS+icTB0^iM*^«EE(=HL3ttt. 

ftftwti^ss/iJtaEAa^s^i oos«xyr 

[A] tcTMSKl 1 . l 2Ht:«ftl 7to9I^StL=5r 

[0017] sEfcianwitfcarra*^* jsa 1 7^j5im 

fcfcft. ?Sb h bI 7(iu-fSfii i±fc»*S*i*^-;u 
W 1 4 J: Oft I 0 m mm i: d J: 5 Cc 

[00181 deoe*ffl B H H 1 7c7)f#^Oil^(i^6 . 6 
Itm. fflSt<?>*MX\±m)\ 83mm. »fi2 30mm 

[0019] ^atru>fa«i n:»Ai7S:»B8 
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L/ctt!BTffl*4t3Sa4 0fc:J:'5Ha«l K 1 2* 
JG9*irafll^ ; P10£ll4T&. EPt>lTorr 
C0^IS4 mt'TWffll l£XYZ3fr|SniCfH^I 

^XY2*|6«cmaWfi64±XT"^4 3fcK3»* 

2. 4 3£^LTffi8£bit£fio. <JC^TW**1 
K 12^40kgf«j]t«L. MIL 1 

[0020] Z(Om&9£h1k£m&ltMm& 1 1 . 

b h b1 7^/£^0jSfi-fe;H^Oj[2g2lia«rffi^&. »vvc 
f^«i l . 1 2H^m^5^m<o^-yrefc:'t& 
J:dtc^3 0 0kg f tcTMEU 4£@{L 

y7'4 2afcJ:9«fl«*#3000m J/cm* BSJt 

tx 1 4 T^B^iH 1 i o 

[oo2i] z<v* izmMismzxtitf. wvmzx 

[0022] ifct *«W«r . H 5 H^lfS 2 tnm&M 

y ? y h^Tir 9 tw* o . mm 1 eonfigco 
wafcH-'c**;: t^m-m^^xam-m- 

[0023J*HiS^)»KHfc-oTi±. TU4»Kll 
4^Tffl^il^®^x»jr TA] rt^iS 
fa l 7 ^afBHfcsoSST^ffitt , 0 5 K^-f >f y ? y' x -/ 
h^com^^ v Y 1 8 fcffli vtft ? . Bfi»S^ 
>y H 1 S\$/X)l7uv?2 OMctrxV*^ 1 
A'*tt<7)*T y y ^ 2 2 tCT ±ffltcfflffi Lfc W t^r>T 

v>&. /X/urn-y?2 0rt^*ryy^2 2coT*>2 

GBc»ffi»AP 2 3 J: m& 1 7 £&A U b'xyW 
2 1 £^gj$-tfl> dhtcj; 9 /X;m 24 J: OfflUfi 1 7 

[00241 ^(Hl^fflL^ B e a ^-^y K 1 813. 0Hi. 
tf/X/m«)g#5 0MmT**>'h ^^2 0 0jumt* 
yf-fct 7 0<lMA,fc\ a*Sfi#ft 1 4 mm*; 
*. K 1 8<0fxy*^ 2 1 K«ffi«r 

100 0mVEp«TU 50H z^&&£^*Tt6 <t 



££i*&#£>. ffififfiffi^-y K I 8^?Sb b b l 7 £»§ag 
U 7MM1 l±tc^ B a Q l 7^aiH*^SSTm?»iL 

mm/sectfU. TL-fSSl llC?BT£*l&» 
0 h b1 7<70$Ettft6. 7/imfcSh»a^»fll7<OflS 

[0025]^ ltsi i ogffiftjmt la^sx 

§134 OtCiO lTo r rtf)g£«4 irtt'TMS®- 
1 1 fc*f[SlK«l 2*4 Okg f coflE^fftnELTPjS 1 } 
£*>ih 1 x l 2**SW*:el-*-fc. ffi 

B^rfe/l^tofffllBCJ: -oXfoik 1 7te£££[3]£&g 
■ri>¥^<^ B B B -tr;H^C/A^|, 0 av^TSSffil K 1 
2Sr3 00kgf<0E*THDEL. *^tt*tt3 00 0 
mJ/cm 2 BUHLT ;WB 1 4 SrWtS 

[0026) 1^9 SrRS^C Xtltf. m 1 ^Ufi 

it. mKnmt&mmirzxwx. *&mz2 

6t<0T&&. ftli»1^36SS^®SSi:|5|-T'fcl»C:i: 
A^H-a^tov \Xlim-+rrZtt Lwvmtw* 

[0028] *HifieO«St*>->Tli. Mitt* 3 0 0 x 
300X0. 7mm07f-^7ASfi5 11^« 
S»iai/7^hyy^77-fttffi^95iL. 320X 

240H7 bwbvfxttvwmmfe m^-f) * 

^&ru>fa«5 2Sr2iB«*+6-*. 3 0 0x3 
00X0. 7mm^)V-f-^xSS5 3±tw, ^Fffitt 

(OjttrartW (H**-f ) t**-4Wft»«5 4 * 2®^ 

Jfrf*. »ITl/-f*«5 22W^»I&lS«5 4C«£(f 

rfcy^ $k*^L£^»2 5 0x:t3o#o»»s* 
ffv^i ooo^-y^xho-Ac7)ge« 

[00293 *LXmL<r)ftZht>b*-1j. mtHTU 

-fs«5 2c % iixur [b] zmoioizmuxr 

4 WiTU-f StR5 2X0Wn£«5 4 <0faB8*«^<0 

^tl6^200«/mm2 flttfrf 
[0030] yctc^ 1 OlgtS^SfcHttx^-S/^ 6 
rffl^T. 7U^«K5 2<0^-;U«5 6(Clliil3tS 
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3H:J:9M7f^7^5K 5 3 

5 6 zmm i ffl^cw o u^if 

58£*ft*£T£. 

[0031] «*AT8S3 1 (±. S3E»3 2rttXY 

Vif-Xr ? XSK 5 3 5/ 3 4 * 

*l/0**. T^T-^3 3rt^i5gnt8rojf^yr3 

[00 3 2)±Xr-y3 4ll y-;WW5 6(;:ttJ5t- 
l>«K£i^lEi-*al 1 (MSE*f— ^3 7&XfZtoK X 
ffltaEXx- ^'3 7^fflT*->T3/-;PJB5 GltfhflO 
«KfrjDfft-4»2»MCX^ ^3 8tf5Za»«|]at 
SroT^T. »1»JdE>Ct— ^3 7a^S2»jDE^ 

ft*. ^ft£J:9M±B#. 7f-^7^I«5 1, 5 3 
¥ffifcJi. »H*illE^T-^3 7^ < t6iDEi:. ^2 
»*lE* ^ 3 8 £ i * flnE<0*IS<0 flDE#R85 Olll 

foo33i* Lxmsmnm=?58<?>a*±x*$. 

0. 1 To r r^t§3 2rtCT7f-^7XlS5 

M5 3^f-y34i:IMtL, W*«5 1„ 
5 3t«BLfc««r±T^^3 3, 3 4£&®l 

xim&hitz'no. jxwcihhrs 1 , 5 3^14 9 & 

3 £A&*KM7r afi^rtJkoSaSfc: J: o x m& 

5 7*«i£A*9»H B B-feyurt^*is^raS'<i«r>4. 

[0 0 341 WU.fcf. RIWJdEXt— v37 

tCj:0>—/^i5 6«^O. 5kg/cm2<offM' 
MEU *2»DDEXT-> f 3 8(^^0^-/^5 6^ 
*MPJl»«£ 1 k g/c m2 coE^TMEU 
WM : 7>y3 6^J:QHI^tt £-2 000mJ/cm2 B3 

S^IS^58fc-r6J:9-71f«-^^a«5 1. 5 3£ 
9 SILT ffl[ B B B ^if 5 8 . 

[ o o 3 5 ] £ n&m$m8izjfit x o caias^ 

-J- 6 0 (Kis-)Vm 6 1 0)\hft<rygiEM£. J: 0 MWL 6 2 . 

6 3c0^»m^ J r-yrO^?r^t:T. 

[00 3 6] £<oJ:3*8SJ*K:J:*itf, SSl^Hfife 
STSfcJ:6»iB#IAl$. ffiBl-b/l'rtfc: 

M^mmmmmA % m&i 7um&±A>tox* 

#] 5 6 COSfcB^ 5 6 ^JS£Jt L >-/!/*] 5 6 

o>Ki««^E***#<ai*6¥^^. >-/HH5 6 



[0037] iiS*»BB«i±ieilttco»SS(3Ki?>n4 few 
lt&*2»I^Jt2at j fi«fc:i6tTffitC*&. X. 
[00383 Ml:«^IfO^(>ffltl) 0 . 7 

[0039] 

l»ihai*. 70[B B B -b;l/^ffiti^^»}^ H a fl ^^--Ci»Atfi 
3ft. ^ B e B^^T<7)^a D B&^^i:ili*, aTFttT^ME 

imi ] *^^»l^|gft<0»JB^aA^»A^ife«: 

[H2 ] **9i<o» i owfctfwiB^aftftaaH 1 *:* 
[H3 ] *f6M>*i <»m&mwnxy YX*-\s 

[H4 ] 1 ^tt^Scoffl^iTHBSr* 

[H6 3 *M^3^M*1^7f-^7XlS 
CHI7 3 30lBKO»S^ffl*4TSIKSr* 
[H8 3 *^O»3«0l!lt^ffiizfc^rft3B8«T' 

[Si 0] «*<0»Ti6t:J:4Sa^aA*ffi**f^ 

[^^i«^] 
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